Identification of HRPAP20: a novel phosphoprotein that enhances growth and survival in hormone-responsive tumor cells.
The prolactin (PRL)-dependent rat Nb2 T lymphoma is a valuable model for investigation of molecular mechanisms that underlie tumor progression in hormone-dependent cancers. mRNA differential display was used to screen for novel gene products expressed in hormone-stimulated or differentiating agent-treated Nb2 sublines. From numerous transcripts identified, DNA sequencing and GenBank analysis revealed a novel 289-bp fragment. Using 5'-rapid amplification of complementary ends-PCR, this fragment was used to clone a unique 2117-bp cDNA, designated HRPAP20 (hormone-regulated proliferation-associated protein), in rat lymphoma cells. Computer-assisted sequence analysis revealed a single open reading frame that encoded a putative 20.2-kDa protein. The effect of hormone stimulation to alter expression of HRPAP20 was evaluated by Northern blot analysis of total RNA obtained from PRL-stimulated, lactogen-dependent Nb2-11 cells. Quiescent cells, synchronized in the G(0)-G(1) phase of cell cycle, exhibited reduced HRPAP20 expression compared with exponentially proliferating cultures. The addition of mitogenic concentrations of PRL to stationary cells increased HRPAP20 mRNA accumulation within 4-6 h, corresponding to G(1) cell cycle progression. Immunoblot analysis showed that PRL also increased HRPAP20 protein levels within 4 h. In addition, PRL stimulated serine phosphorylation of the HRPAP20 protein with a similar kinetic pattern. Stable transfection of the HRPAP20 cDNA into Nb2-11 cells significantly (P < 0.01) increased proliferation in the absence of hormonal stimulation and inhibited apoptosis induced by lactogen deprivation (P < 0.001). In the hormone-independent and highly malignant Nb2-SFJCD1 subline, the constitutive expression of HRPAP20 was markedly reduced by exposure of the cells to dietary differentiating agents (butyrate, retinoic acid, and vitamin D(3)). After removal of these substances, PRL stimulated its expression in a manner similar to that observed in PRL-dependent Nb2-11 cells. HRPAP20 expression was also evaluated in MCF-7 cells. Its expression was detectable in quiescent cultures; addition of PRL significantly (P < 0.05) increased HRPAP20 during G(1) cell cycle progression. Exposure of the cells to butyrate or retinoic acid reduced HRPAP20 expression, similar to the effects of these substances in the malignant rat lymphoma. Stable transfection of HRPAP20 into MCF-7 cells significantly (P < 0.006) increased proliferation in the absence of hormone stimulation and augmented survival in the absence of serum (P < 0.05). We conclude that HRPAP20 is a phosphoprotein that is required for proliferation and survival of hormone-dependent tumor cells.